Introduction {#Sec1}
============

The new coronavirus, called 2019-nCoV, is a new type of virus that was first identified in Wuhan, China, in December *2019 (*Ghinai et al. [@CR18]*)*. The 2019-nCoV is from same family as severe *acute respiratory syndrome* (*SARS*), community-acquired pneumonia (CAP), and other common colds. The 2019-nCoV is a relatively large virus with a size of about 1--2 nm and is from a group of enveloped virus family, containing a positive-sense single-stranded RNA (Fehr and Perlman [@CR14]; Ebrahimi et al. [@CR12]). The virus is transmitted through direct contact with infected person\'s respiratory droplets (coughing and sneezing), as well as contact with infected surfaces. The 2019-nCoV can survive for hours on surfaces, but a simple disinfectant can eliminate it (Lai et al. [@CR33]). COVID-19 signs and symptoms include fever, cough, and shortness of breath. In more severe cases, the infection can lead to pneumonia or respiratory severe problems, and ultimately in rare cases, the disease will be fatal (Huang et al. [@CR22]).

In the absence of a safe and effective vaccine, as well as a lack of specific drug treatment, the only solution is preventing its transmission, performing general education, and implementing appropriate prevention and control. Precautions can help people prevent risk of infection, such as washing hands frequently with soap and water or an alcohol-based disinfectant gel, covering mouth with your bent napkin or elbow when sneezing or coughing, avoiding close contact with those who have symptoms, and being sure to see a doctor if have a fever, cough, or difficulty breathing (Haybar et al. [@CR21]). The virus transfers through direct and close contact with respiratory *droplets* of the affected person (cough or sneeze) or contact with contaminated surfaces (Ghinai et al. [@CR18]; Yu et al. [@CR81]), and it can survive for hours on surfaces, but a pure disinfectant can eliminate it.

The COVID-19 survival in the environment and its prevention and control {#Sec2}
=======================================================================

Common coronavirus viruses spread through respiratory and gastrointestinal tracts, and nose and mouth are their two main entry routes (Fig. [1](#Fig1){ref-type="fig"}). In vulnerable and susceptible individuals, these viruses often cause only common cold that usually recovers spontaneously and has no serious side effects. However, viruses such as SARS, Middle East respiratory syndrome-related coronavirus (MERS), or 2019-nCoV can cause an acute and lethal form of pneumonia or gastritis. The risk of environmental contamination by these three types of viruses is far greater than the other viruses (Zhao et al. [@CR82]). The outflow and spread of the virus from the body occur within about 6 days after infection and reaches its maximum 4 days later (Jiang et al. [@CR26]; Nishiura et al. [@CR47]). The environmental conditions necessary for the survival and spread of 2019-nCoV are somewhat clear, but unlike animal coronaviruses, there is less and limited knowledge about the natural causes of 2019-nCoV transmission (Kamel Boulos and Geraghty [@CR28]; Khafaie and Rahim [@CR30]). Although several studies on SARS-CoV have already been conducted, a limited number of studies have shown that humidity and temperature probably affect the activity and transmissibility of the 2019-nCoV (Table [1](#Tab1){ref-type="table"}). As simply can see in the table, most of the studies reported that temperature and relative humidity could have a significant impact on the incidence rate and transmission of SARS-CoV2.Fig. 1The importance of social distancing, close contact, particle size, percent of virus particle deposit in various regions of the upper airway, and the effect of humidity and temperature on the 2019-nCoV activityTable 1The available literature on the effect of humidity and temperature on the COVID-19 survival and activityReferenceCountryArticle typeStudied variableTarget groupOutcomeTemperatureHumidity(Wang et al. [@CR76])ChinaPreprintAir temperatureRelative humidity105 pairs of the virus carriers and the infected from 100 Chinese citiesCOVID-19 infection severity is negatively related to temperature and relative humidity(Sajadi et al. [@CR62])IranPreprintAir temperatureRelative humidityClimate data from cities with significant community spread of COVID-19Possible to predict the region's most likely to be at higher risk of significant community spread of COVID-19(Bukhari and Jameel [@CR8])USAPreprintAir temperatureRelative humidityThe patterns in local weather of the regions affected by COVID-192019-nCoV would not spread in warm, humid regions(Ma et al. [@CR43])ChinaPublishedDaily average temperature, diurnal temperature range (DTR)Relative humidityCOVID-19 related to 2299 deathsTemperature and humidity are important factors influencing COVID-19 mortality.(Chan et al. [@CR11])ChinaPublishedAir temperatureRelative humidityIncidence data were collected for 430 sites in China and 11 top countries with the highest COVID-19 incidence rateLow temperature and humidity may facilitate the 2019-nCoV transmission.(Shi et al. [@CR69])ChinaPreprintLowest at -- 10 °C and highest at 10 °CThe absolute humidity of approximately 7 g/m331 provincial-level regions in mainland ChinaTemperatures might gas positive effect on the 2019-nCoV incidence(Rahman et al. [@CR59])JapanPreprintAir temperatureRelative humidityCOVID-19 confirmed cases in 31 different states in China and 70 cities of 11 countriesAir temperature might has a detrimental impact on SARS-CoV-2 transmission(Roy [@CR61])UKPreprintAir temperatureRelative humidityCOVID-19 confirmed cases in 31 different states in China and 70 cities of 11 countriesTemperature and Humidity could stop and arrest the 2019-nCoV outbreak(Huang et al. [@CR23])ChinaPublished5 to 15 °CRelative humidityDaily numbers of COVID-19 cases. 3,750,000 confirmed COVID-19 cases from 185 countries/regions2019-nCoV increases in the ambient environment (including the surfaces of objects). COVID-19 pandemic may spread cyclically and outbreaks occur in large cities in the mid-latitudes in autumn 2020.(Oliveiros et al. [@CR48])PortugalPreprintAir temperatureRelative humidityExponential model relating the number of accumulated confirmed casesThe decrease in the rate of progression of COVID-19 with the arrival of spring and summer in the northern hemisphere.(Islam et al. [@CR25])UKPreprintAir temperatureRelative humidity310 regions across 116 countriesTemperature, humidity, and wind speed were inversely associated with the incidence rate of COVID-19.(Qi et al. [@CR58])ChinaPreprintAir temperatureRelative humidityCases in 30 Chinese provincesIncrease in average relative humidity led to a decrease in the daily confirmed cases by 11 to 22%(Berumen et al. [@CR6])MexicoPreprintAir temperatureRelative humidity1,706,914 subjects diagnosed between 12-29-2019 and 4-15-2020The larger doubling time in tropical/subtropical countries is positively related to date of first case diagnosed and temperature.(Juni et al. [@CR27])CanadaPublishedAir temperatureRelative humidity144 geopolitical areas worldwide (375,609 cases)Epidemic growth of COVID-19 was not associated with latitude and temperature.(Zhu and Xie [@CR84])ChinaPublishedAir temperatureRelative humidity122 cities were collectedThere is no evidence supporting that case counts of COVID-19 could decline when the weather becomes warmer,(Guo et al. [@CR20])ChinaPublishedAir temperatureRelative humidity11 major cities in ChinaThe spread of disease will be suppressed as the weather warms.

Aerosols and droplets {#Sec3}
---------------------

Epidemiologic and field studies show that 2019-nCoV, just similar to SARS and MERS, is spread through fine-grained particles (such as particles sneezing out of the mouth) (Yu et al. [@CR81]; Schwartz and Graham [@CR66]). In only a single old study (Tang [@CR72]), the survival of the airborne human coronavirus 229E (HCV/229E), a virus used in research as a representative or surrogate of coronary respiratory viruses, was studied under different temperature and relative humidity conditions. The study showed that under such conditions, the virus has a half-life of 27 and 67 h at 30% and 50% humidity, respectively, while its half-life at 80% humidity is only 3 h. When the temperature drops as 6 degrees, the virus\'s half-life is increased 3 h at 80% humidity. Similar conditions and consequences have been reported for seasonal flu (Lowen and Steel [@CR40]). This severe effect of lowering the temperature on prolonging the virus\'s half-life at high humidity could help the 2019-nCoV spread under these conditions. In spite of several clinical studies that claimed that spreading the virus into droplets can be prevented using appropriate masks, it is challenging to prevent it from spreading into aerosol forms, as well as the type of mask makes no significant difference (Long et al. [@CR39]; Wang et al. [@CR77])**.** Subsequent studies showed that viruses that had become airborne aerosols and spread through defective sewage were the possible cause of the SARS coronavirus that killed lots of people in Hong Kong in 2003 (Yu et al. [@CR80]). In the same year, only one incident in SARS contaminated 22 out of 120 passengers on a 3-h flight (Olsen et al. [@CR49]). Surprisingly, the contamination included people who were outside the person\'s 2-m distance, and viruses could not be transmitted to them through aerosols and droplets (La Rosa et al. [@CR32]). Although it is difficult to prove that the virus has spread only through aerosols and droplets, the relatively low humidity of the aircraft has undoubtedly contributed to the higher survival of the SARS virus in the particles. But a later study did not observe that transmission of SARS-associated coronavirus and suggested that the risk of transmission is not amplified aboard aircraft (Vogt et al. [@CR74]).

A research report from Canada points to the fact that open oxygen masks can help to spread disease agents such as SARS, in fact, viruses such as SARS are transmitted through the droplets emitted from these masks (Somogyi et al. [@CR71]). Air exhaled through the oxygen masks transmits viruses in the droplets farther away, increasing the risk of the respiratory disease spreading to health facilities. Further research is needed to fully determine that the SARS virus and similar viruses can survive and stay live and spreadable in the warm and humid environment of oxygenated air.

Research findings on the impact of humidity and temperature on the survival of the virus in airborne particulate matter indicate contrary to that. Li et al. conducted a comprehensive study on the spread of the SARS virus at the Hong Kong Hospital and found evidence of the transmission of the virus aerosols. They also suggested improving the air conditioning or ventilation system to reduce the risk of spreading such diseases (Li et al. [@CR37]). The 2019-nCoV is claimed does not survive at temperatures above 26 °C, but it can survive for approximately 5--10 min on the skin, 6 to 12 h on plastic materials, and 12 h on metal (Fig. [2](#Fig2){ref-type="fig"}).Fig. 2Virus resilience on various surfaces and materials. Research is still underway to understand the resilience of the 2019-nCoV

Skin {#Sec4}
----

Because safety and ethical considerations do not allow the COVID-19 infection test on the human specimen, researchers used human coronavirus, 229E (HCoV-*229E*), as a surrogate to study the survival of the coronavirus on human hands. Initial findings from these tests show that about 45% of hand-infected viruses survive and remain viable after 1 h (Warnes et al. [@CR79]). Such a survival time is much longer than other viruses, such as the para-influenza virus type 3, which disappears after only 10 min. In another study, researchers used human fingers to show that by washing only with water, the concentration of HcoV-229E was reduced by 70%; however, with the use of hand-sanitized alcoholic disinfectants, the concentration of this virus decreased by 99.99% within 30 s (Geller et al. [@CR17]). This study highlights the importance of effective hygiene and disinfection preventing and controlling of infectious diseases caused by coronavirus family.

Food, water, and surface {#Sec5}
------------------------

There is no evidence that corona is transmitted through food or drinking water and recreational water. One study shows that SARS in the water can survive to a very limited degree (Wang et al. [@CR75]).

Coronavirus is more stable and more resistant to environmental surfaces than other coated viruses (Warnes et al. [@CR79]; Otter et al. [@CR53]). Recently, molecular methods such as PCR have been studied for the transmission of pathogens to the environmental surfaces of aircraft (Maris [@CR45]). However, the detection of pathogenic viruses in environmental samples seems to be necessary to assess their potential ability to infect and spread the disease. Mathematical simulations also confirm the fact that environmental levels play an essential role in the spread of coronavirus in health facilities (Ikonen et al. [@CR24]).

Clothes and face mask {#Sec6}
---------------------

Three-level biosafety has been suggested for protectivity: (1) level 1 protection (disposable hats, disposable surgical masks, disposable isolation clothing, and disposable gloves) (Wang et al. [@CR78]); (2) level 2 protection (level 1 but with medical protective masks such as N95, goggles or protective masks, and as outer cover a medical protective suit); (3) level 3 protection (level 2 but with the addition of face mask or a medical mask, goggles, or face mask to a full set or with an electric air filter respirator) (Pei et al. [@CR55]).

Wearing a face mask is suggested for healthcare workers and people who have respiratory symptoms, but is not recommended for healthy people (Organization WH [@CR51]). Nonmedical masks made of other materials such as cotton fabric has not been well evaluated (Esposito and Principi [@CR13]).

Climate and weather {#Sec7}
-------------------

Scientific research to date on the COVID-19 has yielded no conclusions that the COVID-19 outbreak will decline with the start of the warm season. Many researchers have said it is too early to predict whether the COVID-19 will decrease as the season progresses (Mahase [@CR44]). Studies have hypothesized that areas where COVID-19 has suffered the most have similar weather patterns (Lipsitch et al. [@CR38]). Countries located in the east and west of the globe did not have a significant impact on the prevalence of the disease among communities, and on the other hand, the north and south have provided a model for the relative prediction of disease outbreaks (Gates [@CR16]), but now scenario has changed, and countries located on east and west of globes (USA & Japan) have already declared emergency, and this statement was in contradiction with reality. Also, it is estimated that this disease will reach saturation in the USA in July 2020 (Arias Velásquez and Mejía Lara [@CR3]), and outbreak of COVID-19 significantly correlated with average temperature, minimum temperature, and air quality (Bashir and Ma [@CR5]).

There are striking similarities between average Wuhan City air temperature in January (time of outbreak here) and other polluted places in February, as well as their humidity (Vetter et al. [@CR73]). The temperature at meteorological stations in these areas between 4 and 9 °C and in cities due to urban factors has been slightly above and between 5 and 11 °C (Sajadi et al. [@CR63]). It can also be predicted that with the onset of summer in northern hemisphere of the COVID-19, it may be slightly influenza-like in the tropics and spread simultaneously in the southern hemisphere (Anderson et al. [@CR2]).

Humidity and temperature {#Sec8}
------------------------

In addition to known factors influencing the transmission of viruses, such as population displacement and human-to-human contact, environmental factors can affect transmission of droplets and the virus's survival, but for COVID-19 disease, the evidence is still very limited. Absolute humidity, which is defined as water in the ambient air, is considered a robust environmental factor for virus transmission (Huang et al. [@CR23]; Oliveiros et al. [@CR48]; Islam et al. [@CR25]; Qi et al. [@CR58]; Berumen et al. [@CR6]; Guo et al. [@CR20]; Barreca and Shimshack [@CR4]). In examining the relationship between climate and SARS-CoV-2, it is important to note that different regions of the world, which have had a high prevalence in recent weeks, have had different climates; also, no significant relationship has been found so far (Sajadi et al. [@CR63]) (Table [1](#Tab1){ref-type="table"}). In analysis of regional regression, countries affected by high prevalence of disease are divided into different regions, and in these regions, climate will be examined and recorded in several changes. Then, for first period, from first day of outbreak to day of study, regression of daily aggregate growth against average temperature and relative humidity will be taken (Bukhari and Jameel [@CR9]). In this model, we try to control variables such as population and GDP (Table [1](#Tab1){ref-type="table"}). However, temperature was not associated with epidemic growth of COVID-19 and case counts (Zhu and Xie [@CR84]).

In a study by Wang et al., the effect of air temperature and relative humidity on the transmission of 2019-nCoV from 105 samples of viruses carrying infected and contaminated pairs calculated the number of daily virus production per 100 Chinese cities with more than 40 confirmed cases. They reported that high temperatures and high humidity significantly reduced transmission of virus, respectively. Also, 1 °C significantly reduces temperature increase and 1% decrease in relative humidity of daily virus production. Previous studies have shown that high temperature and humidity reduce the transmission of influenza and SARS, which is consistent with Wang et al.'s study. This study showed that the arrival of summer and rain in the northern hemisphere might effectively reduce 2019-nCoV transmission (Wang et al. [@CR76]).

In a study by Lou et al., they looked at the number of COVID-19 reproductions across China\'s provinces and found that rising temperatures and humidity necessitated the arrival of spring and summer in the northern hemisphere alone without extensive public health interventions. It does not reduce the number of viruses (Luo et al. [@CR42]). Therefore, it is important to understand the impact of environmental factors on the increasing prevalence of COVID-19 to support disease control decisions (Ma et al. [@CR43]). It is especially important in areas with high temperatures and humidity, where the risk of transmission is minimized (Shi et al. [@CR69]). Distribution of significant disease prevalence in the community at limited latitude and longitude, temperature, and humidity is consistent with the behavior of seasonal respiratory viruses. Due to the fact that temperature and humidity are known factors in the survival of SARS-CoV, MERS-CoV, and influenza (Chan et al. [@CR11]), the prevalence of COVID-19 in long periods of time has occurred at certain levels of temperature so that conditions of prolonged exposure to this temperature range increase the risk of disease outbreak (Rahman et al. [@CR60]). In addition to prolonging half-life and survival of virus, other possible mechanisms related to temperature and humidity, including droplet stabilization and increased virus spread in the nasal mucosa, like other respiratory viruses, are further evidence that these two factors affect 2019-nCoV (Schaffer et al. [@CR65]; Shirbandi et al. [@CR70]). It is important to note that although colder areas are relatively free of 2019-nCoV, they can affect the survival of the virus due to the low freezing cycle (Lamarre and Talbot [@CR35]). The researchers also found that low humidity was a factor in transmission of influenza in laboratory and onset of seasonal flu (Lowen et al. [@CR41]; Shaman et al. [@CR68]).

Many researchers and politicians have suggested that the COVID-19 disease will go away on its own in warmer weather in the coming months in the Northern Hemisphere (Roy [@CR61]). Some have even said that the SARS experience in 2003 is an evidence of this claim. What can now be said in response to this claim based on existing studies is that it is possible to reduce the transmission of 2019-nCoV in hot and humid weather with the closure of gathering centers such as schools and universities, but it is not logical because these reductions do not occur alone or without any effective public health--related intervention. It should be noted that even SARS does not disappear for natural reasons, but does not survive due to very severe public health interventions. These include isolating and quarantining infected people and people in contact with them, social distancing, and other targeted actions.

Therefore, it can be concluded that in case of 2019-nCoV, it is expected that, like other beta-coronaviruses, virus may be slightly more effective at low temperatures, such as in winter, although the underlying mechanism is not well-known. Therefore, the size of this change in transmission and pathogenicity of the virus is expected to be moderate and will not stop by itself. Comparing to the pandemic, the 2019-nCoV is expected to be less immune to humans and even easily transmitted outside the cold season. Changing seasons and closing down gathering centers such as schools and universities may help, but it is unlikely to stop the transmission of the virus. To make effective policy, it is necessary to determine whether the closure of gathering centers such as schools and universities may help to reduce the rate of transfer effectively, in which if it would not be effective, the resources are wasted during such closures. For example, recent evidence suggests that children may be as susceptible as adults (Bi et al. [@CR7]), so the critical question is whether the virus is easily transmitted under different temperature and humidity conditions. Finally, except for a limited number of articles. It is currently being published and shows that there is no conflict in the results regarding the effect of these two variables on the survival and transmission of the virus.

Disinfectants {#Sec9}
=============

Coated viruses such as influenza virus and coronavirus are much more vulnerable to disinfectant chemicals than other viruses such as noroviruses. Even before detection of SARS virus, disinfectants have been tested against other human and animal-infected coronaviruses. A comparative study shows that disinfectants needed to kill non-coated parvovirus are 20 to 500 times denser than disinfectants needed to kill coronavirus (Maris [@CR45]; Lai et al. [@CR34]; Organization WH [@CR52]). The resistance of HCoV-229E against disinfectants has been compared with the *coxsackievirus*, adenovirus type 2, and influenza virus type 3 using the quantitative laboratory method, which showed that coronavirus is much more vulnerable to disinfectant chemicals than two other uninfected viruses (Maris [@CR45]).

Alcohol {#Sec10}
-------

The more practical and quantitative method of QCT-2 showed that ethanol could kill 99.9% of HCoV-229E (Policy et al. [@CR57]). Other studies showed that alcohol-based mixture such as lozenge that contains amyl meta-cresol and dichlorobenzene alcohol could have direct and significant effects in reducing the infectivity of severe acute respiratory syndrome coronavirus (SARS-CoV) (Oxford et al. [@CR54]; Morokutti-Kurz et al. [@CR46]). Another research evaluated the impact of alcohol-based hand sanitizer on positive cases of MERS-CoV and showed that using this mixture had a significant increase in the utilized amount of virus, as well as hand hygiene compliance rates increased to 88% (Al-Tawfiq et al. [@CR1]).

Aldehyde {#Sec11}
--------

Formaldehyde 4% is used as a complete sterilizer and disinfectant. However, for safety reasons, its use as a regular disinfectant is not recommended. This disinfectant can kill the TGV virus in 99.999% in 5 min, and a 2% solution can kill more than 99.9% of HCoV-229E (Sattar et al. [@CR64]).

Phenolics {#Sec12}
---------

Phenolic-based ingredients have a long history of using coal tar soap with creosol. Although some disinfectants use the same historically active chemical, changes in creosol have been made to make them more effective against germs. For example, o-phenyl phenol with a concentration of 200 ppm is quite effective against coronavirus (Sattar et al. [@CR64]). However, adding detergent or ethanol can increase its effectiveness and eliminate 99.9% of the HCoV-229E within 5 min. Similarly, chemicals made from phenolics need other helpers to be effective (Shah et al. [@CR67]).

Possible trials ongoing of vaccine {#Sec13}
==================================

Many studies were ongoing (according to [ClinicalTrials.gov](http://clinicaltrials.gov) database)**.** According to this database, Bacillus Calmette--Guérin (BCG) vaccine, which primarily used against tuberculosis (TB), will be intervening. Other vaccines such as inactivated SARS-CoV-2 vaccine, LV-SMENP-DC vaccine, measles-mumps-rubella vaccine, autologous dendritic cells loaded with SARS-CoV-2 antigens (AV-COVID-19), ChAdOx1 nCoV-19, angiotensin-converting enzyme (ACE) inhibitors or angiotensin II receptor blocker (ARB), IgM and IgG antibodies, VPM1002 (development of the BCG vaccine), and adoptive cellular transfer (ACT) are ongoing. There are no Food and Drug Administration (FDA)--approved vaccines to prevent or trial COVID-19. However, FDA issued Emergency Use Authorization (EUA) for emergency use of remdesivir for the treatment of hospitalized COVID-19 patients (Grein et al. [@CR19]).

Discussion {#Sec14}
==========

The scientific evidence in this review article suggests that the spread of 2019-nCoV may be influenced by climatic variables such as temperature and humidity. Apparently, warm, humid weather may indicate less transmission of the 2019-nCoV. Considering the topic that seems to impose both the positive and negative data on the possible effect of environmental factors, especially humidity and temperature on the stability and transmissibility of the 2019-nCoV, almost all available evidence revealed the possible positive effect.

Countries located in the east and west of the globe did not have a significant impact on the prevalence of the disease among communities, and on the other hand, the north and south have provided a model for the relative prediction of disease outbreaks (Gates [@CR16]). The government and public health organizations can take steps to reduce the rate of COVID-19 transmission in the future. For example, in addition to helping their people, leading countries can help low- and middle-income countries (LMICs) prepare for the epidemic and most effectively fight against the disease (Khadka et al. [@CR29]).

Many LMIC health systems are now vulnerable, and a pathogen such as COVID-19 can quickly lead to serious problems and challenges and eventually collapse of healthcare system. Given the natural inclination of richer countries to give priority to their own people over other countries, this has led to a political and economic leverage in poor countries. Pioneer countries can save the lives of their own people by slowing the global transmission of the COVID-19 by helping to prepare African and South Asian countries to fight the disease (Gates [@CR16]).

Helping LMIC is essential to strengthening the primary care system with the infrastructure to fight epidemics. Well-trained healthcare workers not only provide vaccines but also monitor disease patterns as part of early warning systems that warn the world of a possible outbreak. Given the limited testing capacity in African countries, the numbers of confirmed cases of COVID-19 may greatly underestimate the true burden, although there was little evidence of unexplained outbreaks of the virus. At face value, the figures suggest that an African continent people had suffered fewer COVID-19 deaths than the top list countries such as USA, Russia, and UK (Zhao et al. [@CR83]; Khafaie and Rahim [@CR31]).

According to epidemiologists, 2019-nCoV is not among the thermophile viruses, so it will become inactive once the cold season begins. However, others suggested that 2019-nCoV disappears at 30 °C, which is a *misconception* about the virus. It is also reported in the multimedia that it is better to use fried food to eliminate COVID-19, while the virus is cold-friendly and will survive longer with lower temperatures. Based on the results of new studies on the 2019-nCoV, the virus can survive on the surface for 4 to 28 days, but if the temperature drops to less than 30 to 40 °C, the life span of the virus will be reduced rather than eliminated (Casanova et al. [@CR10]). Some scholars think that if the temperature reaches 30 °C, the virus will not survive, which is a misconception, because at this temperature, the virus's survival will reduce and does not mean that the virus will completely eliminate (Wang et al. [@CR76]). Since the bats\' body temperature is 48 °C, so the 2019-nCoV has nothing to do with these creatures (Levesque et al. [@CR36]). The virus is also sensitive to humidity in addition to temperature; therefore, SARS coronavirus and possibly 2019-nCoV have a longer life span of 50% than 30% humidity (Chan et al. [@CR11]). According to published data, the human coronavirus can survive at temperatures of 20 °C for up to 9 days, and if the temperature rises to more than 30 °C, it perhaps decreases 2019-nCoV viability, but the lower the temperature is associated with the more virus activity, in such a way that it can continue its activity for up to 28 days (Casanova et al. [@CR10]). Thus, the most effective way to reduce the activity of this virus is to use disinfectants such as ethanol 70%. These types of substances can kill the virus within a short minute.

Currently, in a modeling study, using the classification of COVID-19 confirmed cases was investigated as one of the epidemic diseases. Consequentially, the average daily temperature and relative humidity of Hubei Province in China and the number of COVID-19 confirmed cases were selected. They demonstrated that the relative humidity and the maximum daily temperature had the highest impact on the confirmed cases. The daily temperature and relative humidity affected 2019-nCoV positively, and extreme daily temperature, with an average of 15.4 °C, affected this virus negatively (Pirouz et al. [@CR56]). Recently, a published evidence reports that 2019-nCoV significantly contaminates air, surface environment, and protective equipment by droplets of an infected person, meaning that environment is an important issue to consider because it is a potential medium of transmission; thus, it is necessary for strict adherence to environmental and personal protection and hygiene, as well as social distancing (Ong et al. [@CR50]).

Limitations {#Sec15}
===========

We are poorly aware of their survival in the environment and the precise factors of their transmission. However, limited studies in this field show that 2019-nCoV is more resistant to environmental factors than other coated viruses. The environmental conditions necessary for the survival and spread of 2019-nCoV are somewhat clear, but unlike animal coronaviruses. The effect of humidity and temperature on the 2019-nCoV activity is controversial. Researchers in the field of epidemiologists believe that the 2019-nCoV is not a *thermophilic* virus, so it will be activated with the onset of the cold season.

Conclusion and future direction {#Sec16}
===============================

According to published data, human coronavirus can survive for up to 9 days at 25 °C, and if this temperature rises to 30 °C, its lifespan will be shorter. The 2019-nCoV is sensitive to humidity, and the lifespan of viruses in 50% humidity is longer than that of 30%. Also, temperature and humidity are important factors influencing the COVID-19 mortality rate and may facilitate 2019-nCoV transmission. Seasonal factors are recognized to play an essential role in the transmission of viruses responsible for various respiratory diseases. Besides, most of these diseases reach epidemic proportions and key outbreak during winter. Recently, researchers claimed that the two main causes contribute to the description of any association between viral outbreak and the seasonal factors, including changes in environmental parameters and human behavior. Specifically, changes in temperature and humidity disturb the viral stability and transmissibility. Thus, considering the recent and available evidence, it seems that low temperature, as well as dry and unventilated air, may affect the stability and transmissibility of the 2019-nCoV.
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